A nicotinic acetylcholine receptor ligand of unique specificity, alpha-conotoxin ImI.
We report the isolation, characterization, and total synthesis of a small peptide ligand for nicotinic acetylcholine receptors (nAChRs). It is highly active against the neuromuscular receptor in frog but not in mice. In contrast, it induces seizures when injected centrally in mice and rats, suggesting that it may target neuronal nAChRs in mammals. Although such receptors may be important in both normal cognition and the pathophysiology of several neuropsychiatric disorders, there are few ligands to discriminate between the multiple receptor subtypes. The new peptide is a highly divergent alpha-conotoxin from the snail Conus imperialis, which preys on polychaete worms. In this article, the purification, structural analysis, synthesis, and preliminary physiological characterization of alpha-conotoxin ImI (alpha-CTx-ImI) are reported. The sequence of the peptide is: Gly-Cys-Cys-Ser-Asp-Pro-Arg-Cys-Ala-Trp-Arg-Cys-NH2. The peptide shows striking sequence differences from all alpha-conotoxins of fish-hunting Conus, but its disulfide-bridging is similar: [2-8; 3-12]. We suggest that cone venoms may provide an array of ligands with selectivity for various neuronal nAChR subtypes.